The masseter and the mylohyoid
Various attempts have been made to correlate the diameters of afferent and efferent fibers of hindlimb muscle nerves with the functions of the sensory receptors or motoneurons (ECCLES and SHERRINGTON, 1930; REXED and THERMAN, 1948; LLOYD and CHANG, 1948; BOYD and DAVEY, 1966) . Histological studies on the muscle spindle distribution in masticatory muscles have revealed that muscle spindles are present in jaw-closing muscles but are few or absent in jaw-opening muscles (for review, MATTHEWS, 1975; DUBNER et al., 1978; KUBOTA et al., 1980) . Therefore, because muscle spindles are supplied with large-diameter sensory afferents and fusimotor fibers with small axons , the fiber spectra of the nerves to jaw-closing muscles may differ from those supplying the jaw-opening muscles. The calibre spectra of masticatory muscle nerves or of the trigeminal motor root (portio minor) have been described in humans and animals (SUEMATSU, 1929; HAGGQVIST, 1938; CARLSOO, 1958; DALE SMITH et al., 1968; KARLSEN , 1969; LIMWONGSE and DE SANTIS, 1977; YOUNG and STEVENS , 1979) . However, no detailed examination of the sensory and motor fiber components of these nerves has been made so far, because it has been impossible to cut either the sensory or motor supply to the muscle without damaging the other component . Unlike in the spinal cord, trigeminal muscle spindle afferents enter the brain stem together with the motor fibers to reach their cell bodies in the trigeminal mesencephalic nucleus. The present study was made possible after destruction of the trigeminal motoneurons by a unilateral injection of kainic acid into the trigeminal motor nucleus, which left the sensory supply intact. often fell from the mouth. Between 10 and 14 days after kainic acid injection, the animals were deeply anesthetized and perfused with 1 % formaldehyde and 1.25% glutaraldehyde in 0. 
METHODS

Mylohyoid nerve
As shown in Fig. 3 , the cross-section of the nerve bundle of the injected side could be divided into two regions : one contained only intact fibers and the other was packed with degenerated fibers. The two regions which appear to correspond to the muscle (Fig. 3Ab ) and the cutaneous (Fig. 3Aa) branches of the nerve could be easily discerned also on the control side because the large myelinated axons in the cutaneous branch were surrounded by many unmyelinated fibers (Fig. 3B) . Although the total number of unmyelinated fibers was not counted, the cutaneous branch appeared to contain about three times as many unmyelinated fibers as the motor one.
The fiber diameter spectra for the common mylohyoid nerve are shown in Fig. 4A and C, in which the total histogram areas are for the control side and solid columns are for the injected side. The total numbers of fibers on the control side of five cats ranged between 841 and 1,305 (mean 1,057) while those of the in the anterior digastric or the mylohyoid branch.
DISCUSSION
The bimodal distribution of nerve fibers of masticatory muscle nerves or of the portio minor has been reported in various animals including man (SUEMATSU, 1929 ; HAGGQVIST, 1938 ; CARLSOO, 1958 ; KARLSEN, 1969 ; LIMWONGSE and DE SANTIS, 1977; YOUNG and STEVENS, 1979) .
Masseter nerve. The conduction velocities of myelinated fibers are generally proportional to fiber diameters (HURSH, 1939) . In our previous attempt to classify the masseter spindle endings as primary or secondary, on the basis of the conduction velocity of their afferents, there was a vague bimodality in the distribution of conduction velocities with the division occurring at 36 m/sec (INOUE et al., 1981) . However, on the basis of the relationship between the conduction velocities and the responses of the muscle spindle endings to muscle stretches, vibratory stimuli and to suxamethonium administration, it is suggested that there is considerable overlap in the conduction velocities of the primary and secondary spindle afferents, many group II fibers conducting at more than 36 m/sec (INOUE et al., 1981) . When the conduction velocity histogram is compared with the presented fiber diameter spectra for the masseter nerve afferents, the majority of spindle afferents would fall within the larger diameter group that did not show further subdivisions. Therefore, the present findings give histological evidence that a considerable fraction of masseter spindle endings cannot be classified as primary or secondary on the basis of conduction velocity alone. The total neuron counts for the trigeminal mesencephalic nucleus (Mes V) in the cat vary between 511 and 637 (SIVANANDASINGHAM and WARWICK, 1976) . In the rat Mes V, approximately 52 % of the neurons are thought to be connected with the proprioceptors in the masticatory muscles (RAKHAWY et al., 1972) . However, 7 % of these neurons are connected with contralateral muscles of mastication while the remaining 45 % are connected with ipsilateral muscles. Assuming the same proportion in the cat Mes V, about 230 to 290 neurons may be concerned with muscle proprioception from the ipsilateral masticatory muscles. LUND et al. (1978) found 34 muscle spindles and 6 Golgi tendon organs in the masseter and 74 spindles and 20 tendon organs in the temporalis muscle of a kitten. The lateral pterygoid muscle, a jaw-closing muscle in the cat, contains 7-74 spindles (RAKHAWY et al., 1971) , and the medial pterygoid muscles also have spindles (SMITH and MARCARIAN, 1967) . Although the actual number of the medial pterygoid spindles has not been counted in the cat, it is generally smaller than that of the masseter or the temporalis muscle spindles in other animals (KUBOTA et al., 1980) . Thus, the total numbers of the muscle spindles of the cat jaw-closing muscles may not be greater than one-half of the number of the proprioceptive Mes V neurons. In the cat soleus, approximately 50 spindles are innervated by Vol.32, No.2, 1982 However, the large mylohyoid afferents have been found to be of cutaneous origin. Electrical stimulation of the mylohyoid nerve would therefore excite these cutaneous afferents. This possibility should be taken into consideration when proposing investigation of the projections of muscle afferents in the digastric branch to the central nervous system, or the reflex organization of masticatory muscles, by stimulation of the mylohyoid nerve trunk.
